We examine the inter-regional migration of university graduates from 1991-2003 in Finland. The results show that time matters: two-years before and during the graduation year the hazard rates of migration increase, and then decrease thereafter.
INTRODUCTION
In a knowledge economy, the most competitive regions are typically those with high levels of human capital, whereas the regions with low levels of human capital experience stagnant or slowing growth. Universities play a key role in bringing the human capital into regions. Regions with a university have a continuous flow of new tertiary-educated human capital and, thus, an advantage over other regions. It is unclear how well regions with universities succeed in maintaining this new human capital; do the graduates stay and for how long? The larger or more developed the local labor market area is, the more probable it is that the graduate stays, especially in large metropolitan areas. In a smaller university region, however, a graduate may develop location-specific human capital and stay in the area.
Understanding the migration patterns of university graduates is of particular importance because they represent a very mobile group of individuals. Despite this, relatively few studies have been conducted recently.
1 Studies in the United States 2 have mainly focused on gaining a better understanding of 'brain drain', which results from outmigration of highly educated graduates from less developed regions. Because the highly educated migrants tend to possess above average skills and earn above average incomes, those who remain experience a higher tax burden and economic growth prospects weaken. A related line of research has focused on why 'smart cities', i.e., metropolitan areas with a large share of the adult population with a college degree, are growing in the US (see Winters, 2011) .
In the United Kingdom, Faggian et al. (2006 Faggian et al. ( , 2007a Faggian et al. ( , 2007b and Faggian and McCann (2009) have investigated the sequential migration behavior of graduates. Jauhiainen (2010) has recently conducted a comparable analysis for Finland. In these analyses, the sequential migration behavior, to and from university, is classified into five distinct types. First, those who study at their home area may stay after education ('stayers') or move to work ('late movers'). Second, those who move to study may stay ('stickers'), or move back ('return migrants') or onward 3 on leaving higher education. In addition, Venhorst et al. (2011) have recently analyzed trends in the spatial mobility of university and college graduates in the Netherlands.
A common drawback to these prior approaches is that they do not pay any attention to the fact that not all mobility takes place immediately after the graduation. In general, they do not reveal how migratory behavior develops over time, which is an important issue from the point of view of regional development.
The purpose of this paper is to consider mobility of university graduates from the viewpoint of residence duration. Three factors argue in favor of this viewpoint. First, the significance of 'brain drain' or 'brain gain' is likely to depend on how long the highly educated will stay in the region of graduation. To our knowledge, prior duration analysis is limited to Busch and Weigert (2010) . 4 Their results for Germany show that the longer an individual is observed to stay in the region where (s)he studied, the smaller the probability of migration in the future (so called negative duration dependence). Second, duration analysis enables us to study the importance of duration dependence relative to other factors explaining the migration decisions of graduates.
However, contrary to Busch and Weigert (2010) , our analyses reveal the hazard rates of migration 5 not only after graduation but also prior to it. Third, the results can be interpreted with theories of 'cumulative inertia' and 'cumulative stress' that are discussed in next section.
To study inter-regional and inter-individual differences in residence spells of university graduates, we differentiate between two groups of individuals: those studying in their home regions and those studying away from home. This distinction is important because their attachment to the region of studies is likely to differ (see DaVanzo, 1983; Faggian et al., 2007a) . It also allows us to study onward and return migration hazard rates for the latter group. This comparison has been lacking from the published literature.
In the analysis, we utilize large longitudinal micro-data on Finnish university graduates from 1991 to 2003. Finland provides an appealing case for the study as it has a geographically extensive university network, but is now facing pressures to concentrate this network into fewer units. This policy change could potentially exacerbate the problem of brain drain from the outlying regions to the Helsinki metropolitan region.
The rest of the paper is organized as follows. The next section gives some background information on Finnish university system and presents the theoretical framework and hypotheses. In Section 3, we explain our discrete-time duration model for the analysis of residence spells. In Section 4, the data and variables are presented. The empirical results are discussed in Section 5. Concluding remarks bring the paper to an end.
BACKGROUND: FINNISH UNIVERSITY SYSTEM AND GRADUATE LABOR

MOBILITY
Universities and Studying in Finland
The Finnish university system consists of 20 universities and art academies in 10 locations all of which carry out research and provide education, awarding degrees through the doctorate level. A geographically broad university network has been seen as means to equalize the regional development, for example, by reducing the brain drain from less developed regions. Ten of the universities in Finland are multidisciplinary, and ten are specialist institutions. The university system expanded from the 1960s to the 1980s, and it had a rapid growth in financial resources from the mid-1980s up to 1990.
For achieving regional policy goals, the regionalization of university education system to cover practically the whole country is very successful (Tervo, 2005) . Especially the regions that succeeded in getting a university of their own have flourished. All these regional universities have attracted talented young people to pursue studies. Many of these universities have become hosts to important technological and research and development initiatives which have increased training opportunities and jobs in the regions concerned.
In the early 1990s, a severe recession slowed down development in the university sector, until it accelerated again in the late 1990s. Attention was focused on improving performance and quality of the university sector; see Ministry of Education (2005) for details. Recently, there has been a significant increasing trend in the number of graduates, and to lesser extent in financial resources, in nearly all Finnish universities (Ministry of Education, 2009). Nevertheless, the regional disparities in economic growth and unemployment rates have increased since the severe recession of the early 1990s; see e.g. Kangasharju and Pekkala (2004) and Tervo (2005) . The university system is under more and more pressure to increase productivity and prioritize activities.
Today, there is also pressure to concentrate higher education and research into fewer units in Finland, which probably means a remarkable decrease in the number of universities and polytechnics in the future. If only university regions do well in the future, as has largely been the case until now, regional disparities would increase as a consequence of the consolidation of the universities. Ultimately, it is necessary to understand the migratory behavior of university graduates.
Finnish university degrees correspond to Bachelor's, Master's degrees and Doctorates.
In the study period investigated in this paper, almost all students automatically studied for a Master's which corresponds to the Anglo-American Master's degree. Typically, students start their university studies at the median age of 21 (Saarenmaa et al., 2010, p. 31), although there is much variation in this; the youngest are graduates from senior high schools, aged 18-19 years, and there is no limit for the oldest. The average duration of university studies is comparatively long in Finland, six to seven years in 2003 (Ministry of Education, 2005 , which is largely because many students work part-time. 6 One can graduate at any time of the year, although graduation occurs more frequently in the springtime. The Finnish university system makes it possible to finish up the studies outside the study place if all the compulsory courses that require attendance have been completed. For this reason, we also analyze pre-graduation migration.
Theoretical Considerations about Residence Spells and Migration
Two forces operate in the opposite direction during the residence spells of graduates;
see Huff and Clark (1978) , Molho (1995) and Gordon and Molho (1995) . On the one hand, attachments to home, friends, and area of residence increase over time because social networks develop and local human capital accumulates. This hypothesis is referred to as 'cumulative inertia'. Thus, the propensity to move may decrease gradually over the course of a residence spell.
On the other hand, migration may become more likely as individuals' graduation approaches, because the graduating students will begin searching for optimal employment in a broader geographical area. This is the 'cumulative stress' hypothesis.
In addition, stress may arise later in the residence spell if individuals become increasingly dissatisfied with their living situation in the current location over time, perhaps reflecting a progression through their life-cycle or career. 7 We would also expect from both theory (DaVanzo, 1983) and empirical data (Faggian et al., 2007a) that those studying away from home have a higher conditional migration propensity and shorter residence spells.
In addition to these forces, other factors, such as the personal, household and labor market characteristics will affect the migration decisions of the graduates over their residence spells; see e.g. human-capital theory (Sjaastad, 1962) and job-search theory (Herzog et al., 1993) . The effects of gender, age and the level of education on the migration decisions are often investigated, but studies have rarely been able to control for field of education; see, however, Gottlieb and Joseph (2006) and Faggian et al. (2007a) .
Family 8 ties (Mincer, 1978) and home ownership (Helderman et al., 2006 ) discourage migration, but little is known whether these household factors have a similar influence on all migration decisions. Newbold (2001, p. 35) found that married (and the highly educated) individuals are less likely to return to their previous province of residence.
Personal and regional unemployment, and low financial assets, may encourage migration as a result of job seeking and a lower attachment to the local labor market (Pissarides and Wadsworth, 1989; Tervo, 2000; Haapanen and Ritsilä, 2007) .
Commuting to work shorten the duration of the residence spell (Romani et al., 2003) .
Finally, graduates from different regions of origin are likely to exhibit different repeat migration patterns (cf. DaVanzo, 1983) . Specifically, we expect that graduates originating from regions with promising labor market opportunities are more likely to move back, whereas others are more likely to either stay in the university's region or move on. In addition, return (onward) migration is likely to be a negative (positive) function of the distance moved to the university location from the home region.
MODEL
To model the determinants of residence duration, we need a measure for the probability of migration in the subsequent period given that an individual has been living in the current region (survived) up to the current period, i.e., the hazard rate of migration. If we could observe the exact length of the residence spell of individual i, then the continuous time hazard function could be parameterized by using a proportional hazard specification:
is a vector of (time-varying) covariates, and β is a vector of unknown parameters to be estimated with Cox regression (see e.g. Wooldridge, 2002, Ch. 20) . However, the duration data available to us are interval censored. No information on the precise timing of migration is included because the status of a residence spell is only observed at the end of each year. Therefore, discretetime model consistent with a continuous time model and interval-censored survival data is specified; see Prentice and Gloeckler (1978) and Sueyoshi (1995) .
Suppose that i T is the actual (unobserved) length of a residence spell of individual i.
Then the discrete interval hazard rate, the probability of a spell being completed by time 1 + t , given that it was still continuing at time t , can be defined as:
where time t is indexed relative to the graduation year (i.e., t = 0 when a student graduates), function ) (t a summarizes the pattern of duration dependence in the interval hazards, i h (t), and the hazard rate is specified by a complementary log-log distribution.
A semi-parametric baseline hazard is assumed for the first six intervals, allowing the baseline to vary freely with duration time t ; see e.g. Meyer (1990) . In practice, an indicator variable, t a , per duration time t is added. For the latter intervals, a simpler logarithmic baseline function is assumed due to low number of observations (see Table   2 below): is an increasing function of t, it would imply positive duration dependence.
The models are estimated separately for those living in their home region and those studying away from home. However, we have assumed only one exit state: outmigration terminates the residence spell. This assumption is reasonable for those studying at home because they have only two options, to be the 'stayer' or 'late mover'.
But for those studying away from home, we need to allow for competing risks of either returning home or moving onwards, as against being a 'sticker' (cf. Faggian et al., 2007a Faggian et al., , 2007b . The distinction is potentially important, because individuals' behavior may differ with respect to these two risks. The pattern of duration dependence may also differ between the two. Hence, the model is extended to allow for these competing risks, and separate parameters ( β , t a , 0 g , 1 g ) will be estimated. In practice, the parameters of a cause-specific hazard can be estimated by treating duration finishing for other reasons as censored as the point of completion (Narendranathan and Stewart, 1993) .
One potential problem remains: some covariates could be missing from our model. We For brevity, we do not, however, consider the initial decision to move for higher education, although it is recognized that those studying at home and away are two distinctive groups of people. Hence, our results should be interpreted as conditional propensities to move, i.e., conditional on studying at home or studying away. Finally, to investigate how the pattern of duration dependence differs between the graduates from Helsinki region and other university regions, the models are later estimated separately for these two groups of people. for the analysis. By focusing on these graduates, we are able to distinguish most labor market moves, which are the focus of our study, from the moves related to acquiring educational qualifications. Second, we only consider individuals who were less than 35 years old when they completed their university degree. For older individuals, data limitations would have made it difficult to rule out prior educational qualifications. This restriction also increases homogeneity of our sample.
DATA AND VARIABLES
Data
Third, we only selected individuals who were actually living in the region where their university is located. The best solution for the data reliability is to leave out those graduates whose registered place of residence three years before graduation is not equal to the region where their university is located. We also conducted the analyses with the whole data set and found that the results were largely alike.
Thus, the analysis is based on samples from 13 cohorts of graduates between 1991 and 2003, with a follow-up period that begins three years prior to graduation. individuals were studying in their home region and 1,674 were studying away from home three years prior to their graduation. Here, "home" is defined as the NUTS3 region, where the individual was living at the age of 18 years. 11 This familiar region is also referred to as "origin".
Explanatory Variables
Table 1 describes our explanatory variables X. Most of the variables are treated as timevarying; their values can vary over the course of the spell, because the situation immediately prior to the annual migration decision is likely to carry more weight in the individual's prediction of the future than that at the very beginning of the residence spell. The measurements of the explanatory variables relate to the year before the decision to move is made, so that the consequences of migration are not confused with the causes of migration.
In addition to personal, household and labor market characteristics, ten location of residence dummy variables are used, with the Helsinki region as the reference (NUTS3 classification). These dummies capture effects unexplained by the other regional factors discussed above, including natural amenities (Rickman and Rickman, forthcoming) and those specific to an individual's university. Origin-specific variables have been included to measure the attractiveness of the home region for those individuals who have studied in a university out of their home region. Finally, year dummy variables are used to capture annual changes in migration propensity because inter-regional mobility tends to follow cyclical trends in the economy (Milne, 1993; Pekkala and Tervo, 2002; Venhorst et al., 2011 ).
-- Table 1 around here -- Table 2 presents life-table estimates of residence survival rates 12 and hazard rates of migration by origin. Conditional on living in the region of studies three years before graduation, the propensity to move in the following year is approximately 1.4 percent for those studying at home, and close to 5 percent for the others. In both cases, the hazard rate of migration increases in the following two years, and peaks at the graduation year at 7.6 percent for those studying at home and 18.7 percent for those studying away. Cumulative stress caused by the graduation seems to dominate the effect of cumulative inertia. In the latter intervals, however, cumulative inertia dominates; the hazard rates decrease quickly as residence periods get longer and are only 1-2 percent during the last intervals. 13 Second, a comparison of the estimated survival functions with a log-rank test indicates a statistically significant difference between those studying at home and away. Finally, Table 2 reveals no clear changes in the proportion of migrants returning home over the course of the spell.
RESULTS
Descriptive Analysis
-- Table 2 around here -- Table 3 displays survival rates for Helsinki and other university regions separately. The regional differences are significant. 14 Of those graduates who have been studying in their home region Helsinki, over 90 percent are still living in this capital region five years after their graduation. The corresponding average figure for the other regions is 61
percent. Helsinki region is also able to keep its graduating students even if they have not grown up in the region. Of those studying away from home in Helsinki region, 71.5 percent still reside there five years after graduation. The corresponding figure for other regions is much lower (on average around 37 percent). Therefore, the contribution of the local university graduates to local economy is much stronger in the Helsinki region than in the peripheral university regions.
-- Table 3 
Estimation Results
Although informative, descriptive analyses do not reveal the factors at work. Therefore, the results obtained from the discrete-time hazard models are presented in Table 4 . The models have been estimated separately for those graduates studying in their home region and for those studying away from home. For the latter group, the results of a competing risks model of return and onward migration is presented. Diagnostics reported at the bottom of Table 4 imply that these specifications are not rejected by the random effects models that control for individual-level unobserved heterogeneity. The p-values of the likelihood ratio tests are all greater than 0.10.
-- Table 4 around here --
The preceding descriptive analysis based on the follow-up life-tables suggested substantial differences in the hazard rates of migration between those studying at home and away, as well as regional differences between universities. Our econometric models allow us to investigate whether this result still holds after all the personal, household and labor market characteristics, and region-specific factors have been controlled for.
To compare the evolution of hazard rates of migration over the course of residence spells, we have computed average hazard rates for the university graduates studying at home and away 15 (Figure 1 ).
Figure 1 (a) shows that the average hazard rates of migration increase rapidly before graduation. Cumulative stress triggered by the approaching graduation seems to dominate the cumulative inertia. After graduation the hazard rates drop rapidly.
Cumulative inertia begins to dominate. For those studying away from home the rise and fall of the hazard rates of migration is particularly large close the graduation year.
Differences between the average hazard rates of migration for these studying at home and away are statistically significant until the year after graduation. Similarly, Figure 1 (b) shows the average hazard rates of onward and return migration separately for the graduates studying away from home. Although the shapes of the hazard functions are fairly similar, a close comparison of the hazard functions suggests that immediately after graduation individuals are relatively more willing to move to unfamiliar regions than they are a couple of years later.
-- Figure 1 around here --Next we consider the importance of other factors in our model, such as the personal, household and labor market characteristics that shift the hazard curves proportionally up or down. Most findings are in line with expectations and other studies, while some of them are new or contradictory and need further elaboration. For brevity, we will focus on the latter.
In almost all fields of study, hazard rates of migration are bigger than in the reference field, technology and natural sciences. Technical training is given in many universities, for which reason the net benefits of moving are comparatively small for these graduates.
They are therefore often non-movers or stickers. On the contrary, graduates with health, welfare or sports education have high migration rates, regardless of whether they study home or away. This finding is as expected because such training is only given in few universities (e.g. sports education only in Jyväskylä), but not all graduating students can obtain job from their study region.
For those studying away from home, spouse's employment discourages onward migration but not return migration. Both migration decisions could mean that the employed spouse has to give-up a job, but our results hint on that the employed spouse is more willing to move to a familiar location (from where the spouse perhaps also originates) than to a new region. For those studying at home, migration rates also decrease with spouse's labor income and increase along with his or her educational level. Interestingly, an individual's propensity to return home increases significantly prior to children entering school (i.e., all under 7 years).
16
In terms of labor market matching, it is encouraging to see that unemployed persons and those out of labor force are more likely to move than employed persons. In contrast to personal unemployment, regional unemployment rate only increases likelihood of return migration. Thus, onward and return migration respond differently to the personal unemployment experience and to the risk of unemployment a graduate faces (in terms of regional unemployment).
Looking at those studying at their home region, graduates from Helsinki's universities have much lower propensity to move than the graduates from other universities, even after controlling for other factors. Graduates from Lappeenranta and Rovaniemi have particularly high propensity to leave their home region after graduation, but the migration rates are also high in Joensuu and Jyväskylä. These findings are likely to reflect the adverse employment prospects in these regions. In the case of onward migration, regional differences are again marked; Helsinki is best able to retain its graduates. Return migration rates do not differ as much between the regions, and the only significant difference is between graduates from Helsinki and Vaasa regions.
With regard to the region of origin, onward migration (instead of return migration) is very likely for those originating from Itä-Uusimaa. This result is expected because Itä-Uusimaa is located next to the capital Helsinki. Return migration is also very unlikely for those originating from Kanta-Häme, which is neighboring the attractive labor market areas of Helsinki and Tampere. Return migration to Keski-Pohjanmaa (neighboring Vaasa) is also unlikely. Both these regions do not have a university. Consistent with Faggian et al. (2007b) , distance moved to educational institution in the past does have a positive effect on onward migration. In sum, the highly educated are moving from regions with less promising labor market opportunities to expanding regions (cf. Ritsilä and Haapanen, 2003; Tervo, 2005) .
Comparison of Helsinki Metropolitan Region with Other Regions
To further highlight the importance of the Helsinki metropolitan region, we have estimated the above models separately for those graduates living in Helsinki and for those living in the other university regions. 17 The separate estimates allow us to compute average hazard rates of migration for these specific university graduates. These migration rates are illustrated with Figure 2 and 3.
-- Figure 2 around here ---- Figure 3 around hereAs expected, the hazard rates of migration are lower in the Helsinki region than in the other regions (Figure 2 and 3) . In all cases hazard rates of migration are very low for those residing in the same region a decade after graduation. However, the figures also show differences in the duration dependence. Firstly, from two years after graduation, the hazard rates of migration remain relatively constant over time (and low) in the Helsinki region, whereas the propensity to migrate remains high after graduation in other regions for several years, but drops over time (Figure 2 ).
Secondly, and interestingly, for those studying at home in the Helsinki region, hazard rates do not respond as sharply to graduation as they do in all other cases (cf. also Figure 3 ). Thus, particularly in Helsinki, graduation seems to affect migration propensities more for those studying away from home than for those studying in their home region. Finally, in regions outside Helsinki, it is noticeable that onward migration responds significantly more to university graduation than return migration (Figure 3 ).
These separate estimations also tell us more about what (regional) characteristics tend to concentrate university graduates in the Helsinki metropolitan region. We find that, for those studying in Helsinki, the longer distance they moved for the university, the less likely they are to return to their home region after graduating. This effect is strong.
After controlling for differences in the distances moved, Vaasa and Oulu are able to attract graduating students from Helsinki relatively better than the other regions. For those studying outside Helsinki, the propensity to move increases with personal and regional unemployment. Ceteris paribus, graduates originating from Helsinki are not exceptionally likely to return to their home region after studies. Commuting predicts future migration for those individuals graduating from universities outside Helsinki, but not for those graduating from universities within Helsinki. The results are consistent with Christiadi and Cushing (2008) who find that the demand for an individual's occupational skills is important when making the decision to move to slow-growth regions, but relatively unimportant for high-growth regions.
CONCLUSIONS
This paper examines the migration behavior of a very mobile population group, young educated adults. This group is of vital importance from the point of view of human capital accumulation and positive development in peripheral regions. While it is clear from priori literature that the highly educated are particularly eager to move, much less is known on how their migration propensities change over time. The question is important because the longer the graduates stay, the longer they can foster economic development and growth in the region where they graduate from. Thus, our focus is on university-leaving step and the length of time graduates remain in their university localities.
We learned that time matters. Before graduation the hazard rates of migration increase rapidly. Cumulative stress triggered by the graduation from university seems to dominate the cumulative inertia. Hazard rates drop fast thereafter, and cumulative inertia begins to dominate. This type of duration dependence is found not only for those who study at their home region, but also for those who are studying away from home and are contemplating return and onward migration.
Although university graduates are particularly mobile, we find, contrary to what Faggian et al. (2007a) and Faggian and McCann (2009) found from Britain, that most of them do not move from their region of studies within ten years after graduation. Hence, they have an effect on their region of graduation. However, the amount is likely to differ across regions. The out-migration, i.e., brain drain, is much higher among graduates in the more peripheral universities (e.g. Lappeenranta, Joensuu and Rovaniemi) than in the growth centers (Helsinki in particular). In addition, there is much inter-individual variation in the migration patterns based on an individual's location of origin. Graduates studying in their home region have much lower propensity to move than those living away from home.
From a policy point of view, understanding mobility of graduating students is important in Finland due to plans to concentrate higher education into fewer places. A geographically broad university network (i.e., access to university in a home region) may, at least to some extent, hinder out-migration and contribute to more equal regional development. Our findings point to the increasing danger of the concentration of human capital embedded in graduates. As the issue of developing peripheral regions is more relevant for Finland than for many other countries, the plans to concentrate higher education may prove to increasingly steer development towards centralized human capital and economical structures. The results especially refer to the possibility that the Helsinki metropolitan area mushrooms. But then again, if the marginal returns for university graduates in Helsinki are higher due to agglomeration economies, this economic gain may offset any loss in regional development goals.
Our analysis provides important information on the effect of education on regional redistribution of human capital. A complete picture would, of course, require an analysis of all possible locational adjustment characteristics of young adulthood, i.e., an analysis of moves related to exploring, finding careers, and forming a family (cf. Plane and Jurjevich, 2009 ). For the regions without a university, an important question is how well they are able to tempt graduates to move into their region. In this paper, we have considered the destination choices between home region and other regions (i.e., onward vs. return migration), but a more detailed analysis of the graduates' destination choices are left for further research.
Finally, the equilibrating role of graduate migration also depends on the type of individuals who are moving between the regional labor markets. Reassuringly, our findings suggest that personal unemployment increases out-migration from the region of graduation. The migration flows may not, however, have been sufficient in Finland, because the regional differences in the labor market outcomes of the highly educated labor are persistent; see also discussion in Andrews et al. (2011) . Alternatively, the lower monetary returns (incl. a higher risk for unemployment) for university graduates in the periphery may simply be a compensating differential to live in places that are preferred by certain graduates (see Greenwood et al., 1991) . Hence, the labor market is in equilibrium. More analysis is needed in these respects.
ENDNOTES
1 Here we focus on internal migration. For international movement patterns of the highly educated, see e.g. Franklin (2003) for the US and Beine et al. (2008) for the developing countries.
2 E.g., Hansen et al. (2003) investigate why so many college graduates in high-tech fields are leaving western Pennsylvania, whereas Gottlieb and Joseph (2006) study the migration and destination choices of science and technology graduates and holders of doctorates within the US in general; see also Yousefi and Rives (1987) . For Finland, Kauhanen and Tervo (2002) showed that the concentration of human capital is reinforced by inter-regional migration (see also Ritsilä and Haapanen, 2003) .
(as in DaVanzo, 1983, and Newbold, 2001) . The latter return to their home region whereas the former move to some another region. 4 In addition, Détang-Dessendre and Molho (1999 Molho ( , 2000 consider the duration of residence spells of young men and women living in rural areas in France. Andrews et al. (2011) investigate the adjustment British labor market using a duration analysis of interregional migration, but they have excluded students from the analysis, focusing on the employed and unemployed/inactive. See also Bailey (1993) for an analysis of the US labor market.
5 Hazard rates of migration are defined as the probability that a graduate will move during the next year conditional that (s)he has not moved by that time period.
6 Internationally, high proportion of young cohorts enters tertiary education and graduates from it in Finland (see OECD, 2010) . In terms of drop-out rates, during the academic year 2003-2004 only 4.8% of university students discontinued their studies (Statistics Finland, 2011) .
7 Détang-Dessendre and Molho (2000) provide evidence in support of the cumulative inertia hypothesis, but no systematic pattern of duration dependence was found in the short-distance migration of men in Détang-Dessendre and Molho (1999) . Gordon and Molho (1995) reported the dominance of the cumulative stress over the cumulative inertia in their study of the moving incentives of households in the UK. Andrews, Clark and Whittaker (2011) find that much of the duration dependence, found in the raw data for Great Britain, but not all, disappears once other factors have been controlled for. 8 There has been a growing interest in the decision process of families in the migration literature (e.g. Nivalainen, 2004 Nivalainen, , 2005 Deding and Filges, 2010) . We use a graduate as the decision-making unit but we recognize that the family ties also matter. Thus, relevant family controls are used.
9 Note that in the proportional hazard models absolute differences in covariates imply proportional differences in the hazard rates:
. Therefore, exponentiated parameters can be interpreted as hazard ratios when the corresponding covariate increases by one unit, if all other covariates remain constant. 10 The data do not reveal when individuals began their university studies. However, it is safe to follow the university graduates backwards three years because only in very rare occasions the first master's degree is completed faster than that.
11 Due to data limitations home region is measured at an earlier age (14-17 years) for a smaller proportion of individuals. Alternatively, we could have defined home using information on the region of birth, see Schlottmann and Herzog (1984) . However, it may be a particularly poor indicator of home if migration early in life removed individual from his or her region of birth; see discussion in Newbold (2001) . 12 The survival rate gives the probability of staying in the current region until time t after the beginning of the spell. 13 For those individuals studying in their home region, our ten-year survival rates are similar to the 70 percent figure reported by Busch and Weigert (2010) for Germany. For those studying away from home, the survival rates are much lower than that.
14 Results for each university region are available on request. 15 The average hazard rates of migration were computed as averages over observations; cf. discussion in Cameron and Trivedi (2005, p. 467) . We have computed the confidence intervals for the average hazard rates using 750 bootstrap replications, where each individual is treated as a sampling unit to account for the dependence in the data; cf. Dustmann and Meghir (2005) . 16 One explanation might be that a graduate's family stayed in the home region during the studies, and once his or her studies are over, the graduate rejoins the family. Notes: Parameter estimates are given, followed by robust standard errors in parenthesis that allow for clustering at the individual-level. Definitions of variables and reference categories are given in Table 1 . *, **, *** denote significance at 10%, 5%, 1% significance levels. i) University NUTS3 regions are renamed after the municipality of the university; Helsinki is the reference region. 
Kuopio
. Joensuu .
Tampere
.
Lappeenranta Kainuu
Etelä-Savo
KantaHäme
Itä-Uusimaa P äi j ä tHäme . Notes: Shading indicates 95% confidence intervals.
Etelä-Pohjanmaa
Satakunta
Keski
